I. Introduction
The tricuspid valve is a heterogeneous structure with great variability in its structure and has remained unexamined despite intense interest in cardioanatomy. The number of cusps, their configuration and their size are still controversial. Although the right atrioventricular valve has three leaflets; autopsy series suggest that the number of leaflets may vary or that accessory leaflets may be found between the main leaflets, they consist of a fold of endocardium strengthened by fibrous tissue (Walls, 1995) [1] . One of the first who paid attention to the presence of accessory cusps was Tandler in 1913 [2] .Accessory cusps were also described by Testut and Latarjet in 1923[3] , Jastrzebski in 1926 [4] , Wafae et al in 1990 [5] , Gerola et al in 2001 [6] and Skwarek in 2007 [7] . According to Silver et al (1971) -The tricuspid valve annulus is best seen from its atrial aspect. It is roughly triangular and its margins are described as antero-superior, inferior and septal corresponding to the lines of attachment of the valvular leaflets [8] . The atrio-ventricular valve develops from the excavation of the supporting ventricular myocardium (Steding and Seidl, 1993) [10] . The edges and ventricular surfaces of the cusps receives the attachment of chordae tendineae, collagenous cords, which diverge from the papillary muscles and prevent the cusps from being everted, when the ventricle contracts. [8] The ventricular surface of the cusps are divided into three zones -rough zone, clear zone and basal zone. [8, 9] There are three papillary muscles in the right ventricle -anterior, posterior and septal papillary muscles (Moore, 1992) [11] .The dynamic progress in therapeutic and diagnostic cardio invasive procedure implies a marked rise in interest in studies of cardiac anatomy and it is reasonable therefore to resume research on the tricuspid valve.
II. Materials and methods
The present work was carried out in department of Anatomy, Rajendra Institute of Medical Sciences (RIMS), Ranchi, Jharkhand. This work was done by dissecting 42 formalin fixed adult human hearts. The sex of human was not considered.
Collection of specimens: The adult human hearts were obtained by dissecting formalin fixed cadavers allotted to the undergraduate medical students of department of anatomy, RIMS, Ranchi, Jharkhand. Few human hearts, used earlier by a senior post graduate student of RIMS, for his dissertation work on coronary arteries 
Exposure of tricuspid valve:
To expose the tricuspid valve, incision was begun at the inferior vena cava with scissors and cut into the right atrium staying about 0.5 to 1 cm above the tricuspid valve annulus. Blood clots if present were washed out from the atrial chamber. The tricuspid valve leaflets were studied and presence or absence of any accessory leaflet was noted. Exposure of papillary muscles and chordae tendineae : The incision given earlier for exposure of tricuspid valve was extended further downward vertically along the right border of the right ventricle just above the apex of the heart. Blood clots if present were washed out from the chamber. This exposes the papillary muscles and chordae tendineae of the right ventricle. The papillary muscles of the right ventricle were identified and their shape and number were noted and tabulated. The presence of any accessory papillary muscle was also noted.
III. Observations And Results
Study of leaflets attached to the tricuspid valve: It was observed that the right atrioventricular valve has three, roughly triangular shaped cusps that project into the right ventricle: the anterior, posterior and septal shown in photograph no. 1. Three leaflets were present in all the specimens and no accessory leaflet was found in any of the specimen.
Photograph No. -1 showing the leaflets of the tricuspid valve. AL -Anterior leaflet, PL -Posterior leaflet, SL -Septal leaflet
It was noted that the anterior cusp was the largest cusp, interposed between the atrioventricular orifice and the conus arteriosus. The posterior cusp was connected to the right margin of the ventricle and the septal cusp is attached to the ventricular septum. The bases of the cusp were attached to the fibrous ring at the atrioventricular orifice, where they are continuous with one another. The margin of each cusp was irregularly notched and thinner than the central portion. The ventricular surface of the cusps was divided into three zones -1) rough zone (distal most part) 2) basal zone (extended from the annulus to the clear zone) 3) clear zone (thin and translucent proximal portion which lies between the rough and basal zone) shown in photograph no.2.Rough zone of the cusp provided attachment to most of the chordae tendineae and the clear zone was smooth and provided attachment to few chordae tendineae. 
IV. Discussion
Leaflets: In the present study, the tricuspid valve had three cusps in all cases. No accessory cusps or commissural cusps were found. Wafae N et al in 1990 carried out an anatomical study in 50 human hearts of both males and females and found that, in 65% of cases commissural cusps were found independent of the number of tricuspid cusps and that the tricuspid valve was not consistently tricuspid, but was observed to present, 2, 4, 5 or 6 cusps in 72% of cases [5] . Sutton JP et al in1995 studied 50 hearts to analyze carefully the structure of the right AV valve and to define its component parts. They did cross sectional echocardiography to study the heart valve in closed position. They reported that in 62 % cases had 3 readily identifiable leaflets,30 % had 2 leaflets while in, 8 % there were 4 leaflets. They were also of the view that extra scallops in the structure of the right AV valve merely allow better coaptation of the leaflet [12] . Aytac Kocak et [7] . In 2014, Krunal R. Chauhan, Alka Udainia et al studied the incidence of an abnormal tricuspid valve in the human cadaveric heart. They found the incidence of 4 cuspidal tricuspid valve is 10% and bicuspidal valve is 1% and the incidence of normal tricuspid valve is 89% [14] . Papillary Muscles : In present study, the anterior and posterior papillary muscles were found in 100% of cases and in one case (2.3%) septal papillary muscle was absent. In one case, three accessory papillary muscles were found in the posterior wall of right ventricle. In one case (2.3%), two accessory anterior papillary muscles were present in the anterior wall of right ventricle. The anterior papillary muscle was noted to be the largest of the three papillary muscles of the right ventricle. The anterior papillary muscle arose from the right anterolateral ventricular wall. It was single headed in 33 cases and double headed in 9cases .The posterior papillary muscle arose from posterolateral ventricular wall. It was single headed in 16 cases, double headed in 26 Cases. Nigri GR et al in 2001 [15] studied the morphological characteristics of the papillary muscles and tendinous cords of the right ventricle in 79 normal human hearts. They observed the number, incidence, length and shape of the anterior, septal, and posterior papillary muscles and they counted the tendinous cords attached to each papillary muscle at their origin. They also measured the papillary muscles and the tendinous cords in situ In 2004, Aktas EO et al [16] studied on variations in the papillary muscles of normal tricuspid valve and their clinical relevance in medico legal autopsies. They found that the papillary muscles were conical projections of the ventricular muscle the apices which afforded attachment to the chordae tendineae. Although the papillary muscles presented great variability in number, with a minimum of 2 and a maximum of 9, in the right ventricle there were usually 3 papillary muscles, anterior (APM) posterior (PPM) and SPM that corresponded nominally to the leaflets of the tricuspid valve. They found single APM in 80.5%of the cases (161 cases) and a double APM in 19.5% (39 cases). In 2005, Skwarek M. et al [17] worked on the morphology of papillary muscles of the right ventricle and they subdivided the papillary muscles of the right ventricle into 16 subtypes. In 2014, Mamatha Hosapatna et al [18] found that the number of heart specimens having double APM in right and left ventricles was 3 and 2specimens, double PPM in right and left ventricles were in 8 and 6 specimen respectively. The double headed APM was observed in 4 and 6 specimens on the right and left side respectively. The double headed PPM was observed in 4 and 9 specimens on the right and left side respectively. 
V. Conclusion
The present study gives an insight into the variations in morphology of tricuspid valve and may be used as database. The anatomy of tricuspid valve complex is highly sophisticated, but accurate knowledge of its morphology and variations is extremely important not only to understand the normal function of valves but also to improve our understanding of the pathophysiological mechanism underlying the various tricuspid valve diseases and potentially suggest ways to improve surgical treatment related to it.
